Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-026725 
(43)Date of publication of application : 29.01.2003 



(51)lnt.CI. 



C08F 8/30 
C07H 13/04 
C07K 19/00 
C12N 11/08 



I _ _ 

(21)Application number : 2001-213760 


(71)Applicant 


:::: a 

: TOYOBO CO LTD 


(22)Date of filing : 13.07.2001 


(72)lnventor : 


NISHIGUCHI SUSUMU 






SHIBATANI SHIGEO 






TODA ATSUSHI 






NISHIMURASHINICHIRO 






KUROKOCHI MASAKI 






YAMADA KURIKO 






YUAN CHUAN LEE 



(54) NOVEL MALTOSE-BONDED PROTEIN LIGAND AND ITS APPLICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
easily and efficiently purifying a chimeric protein of a 
maltose-bonded protein and an enzyme and to provide a 
method for immobilizing the chimeric protein whereby 
the enzyme is difficultly released from the carrier. 
SOLUTION: A maltose-bonded protein ligand prepared 
by bonding a group represented by formula (I) (wherein 
R1 is OH or NR3R4; R2 is a linker having a length 
equivalent to that of a chain of 1-20 methylene groups; 
R3 and R4 are each independently of each other are 
each H or a 1-4C alkyl; and n is an integer of 0-5) to a 
polymeric carrier. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the macromolecule which has the structure of a new 
maltooligosaccharide derivative and this maltooligosaccharide derivative as a substructure. Moreover, 
this invention relates to the immobilized enzyme using the macromolecule which has this 
maltooligosaccharide derivative structure as a substructure. 
[0002] 

[Description of the Prior Art] Gene modification technology progresses in recent years, and various 
enzymes came to be produced by bacteria including Escherichia coli. However, when you try to make it 
discover the enzyme of the higher animal origins, such as Homo sapiens, manifestation protein forms 
the insoluble inclusions body, enzyme activity cannot often be discovered, and the approach of making 
the target enzyme discover as an effective solution means when such as a fusion protein with other 
protein (for it to be hereafter indicated as MBP), for example, maltose binding protein, a glutathione-S- 
transferase, etc. is used. For example, the approach of making it discover as a fusion protein with MBP 
is indicated by the patent No. 2703770 official report. In it, it can be discovered as fusibility protein, and 
also there is an advantage that a fusion protein can be refined, using the maltose affinity of MBP. The 
affinity chromatography which makes a bridge formation amylose support is used for purification, and 
the support is marketed by the trade name of amylose resin. However, it is not necessarily strong, When 
adsorption is weak in an enzyme not adsorbing depending on the case and it is washing before elution, 
an enzyme is eluted, and association of a bridge formation amylose and MBP may fully be unable to be 
refined. This originates in the substrate specificity of MBP and can be conquered by using support with 
more high compatibility. 

[0003] Moreover, the enzyme which stuck to the bridge formation amylose can be used also as 
immobilized enzyme, and when compatibility with support is not enough, an enzyme cannot be 
combined, or the once fixed enzyme is desorbed from it. Support with high nearby compatibility is 
desired from the point referred to as preparing immobilized enzyme. 

[0004] Although there are some which combined the maltooligosaccharide with agarose etc., using 
epichlorohydrin as a macromolecule which has a maltooligosaccharide chain in a side chain,' since the 
consistency of a maltooligosaccharide chain is uncontrollable, an oligosaccharide chain cannot say that 
it is used not necessarily effective in association with MBP and the fusion protein of an enzyme. A 
maltooligosaccharide and the compound which has an amino group and a polymerization nature vinyl 
group in intramolecular are combined according to reduction amination, and there is a method of 
obtaining the macromolecule which has a maltooligosaccharide chain in a side chain in others by 
carrying out the polymerization of the polymerization nature vinyl group. However, by this approach, in 
order that the sugar in the reducing terminal of an oligosaccharide chain may carry out ring breakage,' 
there is a fault that one sugar residue of a precious sugar chain will decrease. Moreover, in reduction' 
amination, in order to use poisonous matter like a cyano sodium borohydride, there is also a fault of 
being dangerous. 
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[0005] In JP ? 2001 -40046, A, it can prepare simple and the macromolecule with which the 
maltooligosaccharide was made to support as support with compatibility higher than a bridge formation 
amylose is indicated. However, maltooligosaccharide residue is bearing the compatibility with MBP and 
there is room to raise compatibility still more by carrying out chemical modification of the 
maltooligosaccharide residue part. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is using macromolecule support 
with compatibility higher than MBP to offer the approach and the fixed approach that it is efficient 
easily and moreover enzyme desorption cannot take place easily of it being efficient easily and carrying 
out separation purification of the fusion protein of MBP and an enzyme 
[0007] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention 
for the above-mentioned trouble being solvable by compounding a new maltooligosaccharide derivative 
and obtaining the macromolecule with which this maltooligosaccharide derivative was supported, as a 
result of inquiring wholeheartedly, in order to solve the above-mentioned problem. 
[0008] That is, this invention consists of the following configurations. 

(1) It is the maltose binding protein ligand characterized by the radical expressed with a general formula 
(I) and (the linker in which, as for Rl, OH or NR three R4, and R2 have the die length for 1-20 
methylene groups, and R3 and R4 showing the alkyl group of H or carbon numbers 1-4 independently 
among a formula, and n showing the integer to 0-5) having joined together 
[0009] 
[Formula 4] 



R 1 




(I) 



[0010] (2) It is the maltose binding protein ligand of (1) whose R2 is the radical expressed with the 
formula (II) and (R5 having shown the alkylene group of carbon numbers 1-19 among the formula, and 
R6 having shown O, S, or NH, and having combined with macromolecule support through R6) 
[0011] 6 
[Formula 5] 

R 5 -R 6 (II) 

[0012] (3) (1) or (2) maltose binding protein ligands which are the polymer, copolymer, or 
polysaccharide of a vinyl compound chosen from the group which macromolecule support becomes 
from acrylamides, methacrylamide, acrylic acids, methacrylic acids, styrene, and fatty-acid vinyl ester 
(4) a general formula (III) (the linker in which, as for R7, OH or NR ten Rl 1 , and R8 have the die length 
for 1-19 methylene groups among a formula -) As for NH2, SH, OCOCH=CH2, OCOC(CH3) =CH2 
NHCOCH=CH2 or NHCOC(CH3) =CH2, and R10 and Rl 1, R9 shows the alkyl group of H or carbon 
numbers 1-4 independently, n - the integer to 0-5 - being shown ~ the maltooligosaccharide derivative 
characterized by what is expressed. 
[0013] 
[Formula 6] 

(ill) 

NHCO-R 8 -R e 




OH 
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[0014] (5) The maltooligosaccharide derivative of (4) whose R8 is the alkylene group of carbon 
numbers 1-19. 

(6) Maltose binding protein ligand which consists of a copolymer characterized by including the 
maltooligosaccharide derivative of (4) or (5) and at least one kind of vinyl system monomer except that 
whose R9 is NH2 or SH. 

(7) Maltose binding protein ligand of (6) chosen from the group which a vinyl system monomer 
becomes from acrylamides, methacrylamide, acrylic acids, methacrylic acids, styrene, and fatty-acid 
vinyl ester. 

(8) (6) or (7) maltose binding protein ligands which become at least one kind of intramolecular from the 
copolymer containing the vinyl system monomer which has two or more polymerization nature vinyl 
groups as a cross linking agent. 

(9) Maltose binding protein ligand of (8) chosen from the group which a cross linking agent becomes 
from N and N'-methylenebis acrylamide, methacrylic-acid vinyl, methacrylic acid ethylene glycol, and a 
divinylbenzene. 

(10) One maltose binding protein ligand of (6) - (9) which consists of a maltooligosaccharide derivative 
of (4) or (5) except that whose R9 is NH2 or SH, and a copolymer whose copolymerization ratios of at 
least one kind of vinyl system monomer are 1 : 1 0- 1 00000. 

(1 1) One maltose binding protein ligand of (8) - (10) which the rate of a cross linking agent becomes 
from the copolymer which is 0. 1 - 20%. 

(12) - the immobilized enzyme characterized by combining the fusion protein of maltose binding 
protein and an enzyme with one maltose binding protein ligand of (1) - (3) or (6) - (1 1). 

(13) Immobilized enzyme of (12) whose an enzyme is a glycosyltransferase. 

(14) Immobilized enzyme of (13) whose glycosyltransferases are beta 1 and 4-galactose transferring 
enzyme. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is mentioned and it 
explains to a detail. The radical expressed with the above-mentioned general formula (I) on 
macromolecule support has combined the maltose binding protein ligand of this invention. The linker in 
which, as for Rl, OH or NR three R4, and R2 have the die length for 1-20 methylene groups, and R3 
and R4 show the alkyl group of H or carbon numbers 1-4 independently among a formula, and n shows 
the integer to 0-5. As a linker which has the die length for 1-20 methylene groups of R2 for example, the 
radical (the inside of a formula, and R5 - the alkylene group of carbon numbers 1-19 --) expressed with 
the above-mentioned formula (II) It is illustrated. R6 - O, S, or NH - being shown - as an alkylene 
group of the carbon numbers 1-19 of R5 A methylene group, ethylene, a propylene radical, a butylene 
radical, a hexylene radical, an octylene radical, a dodecylene radical, an OKUTA dodecylene radical, 
etc. are mentioned for a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, etc.'as 
an alkyl group of the carbon numbers 1-4 of R3 and R4. 

[0016] As maltose binding protein ligand of this invention, Rl, R2, and n are combinable with 
arbitration. 

[0017] If the macromolecule support which can be used by this invention can combine the radical 
expressed with a general formula (I), a polymer, a copolymer, or a polysaccharide of a vinyl compound 
chosen from the group which especially a limit does not have, for example, consists of acrylamides, 
methacrylamide, acrylic acids, methacrylic acids, styrene, and fatty-acid vinyl ester will be mentioned. 
As acrylamides, N-alkyl acrylamides, such as acrylamide, N-methylacrylamide, N-ethyl acrylamide, and 
N-isopropyl acrylamide, are illustrated. As methacrylamide, N-alkyl methacrylamide, such as 
methacrylamide, N-methyl methacrylamide, and N-isopropyl methacrylamide, is illustrated. As acrylic 
ester, a methyl acrylate, an ethyl acrylate, acrylic-acid hydroxyethyl, acrylic-acid dimethylaminoethyl, 
etc. are illustrated. As methacrylic ester, a methyl methacrylate, ethyl methacrylate, methacrylic-acid ' 
hydroxyethyl, dimethylaminoethyl methacrylate, etc. are illustrated. . Styrene, p-hydroxystyrene, etc. are 
illustrated as styrene. Vinyl acetate, butanoic acid vinyl, etc. are illustrated as fatty-acid vinyl ester. As a 
polysaccharide, polysaccharides over which the bridge was constructed, such as a cellulose, a chitin, 
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chitosan, and bridge formation agarose, a bridge formation dextran, are illustrated. Moreover, in order 
for the macromolecule support mentioned here to combine the maltooligosaccharide derivative 
expressed with a general formula (III), what was activated by the suitable approach is contained. 
Furthermore, all or the thing hydrolyzed in part is also contained in the polymer or copolymer of fatty- 
acid vinyl ester in this invention in an ester bond with the alkali after a polymerization reaction etc. 
[0018] The maltose binding protein ligand which the radical expressed with a general formula (I) on the 
macromolecule support of this invention has combined can be obtained carrying out the graft 
copolymerization of the maltooligosaccharide derivative expressed with the general formula (III) except 
that whose R9 is NH2 or SH, and the vinyl system monomer on copolymerization or macromolecule 
support, or by combining with the suitable functional group on the above-mentioned macromolecule 
support the maltooligosaccharide derivative expressed with the general formula (III) whose R9 is NH2 
or SH. Copolymerization can be performed by using technique, such as a radical polymerization, 
cationic polymerization, and anionic polymerization, and the radical polymerization which usually 
makes a ammonium peroxydisulfate etc. a catalyst can perform it. When carrying out copolymerization, 
a cross linking agent may be made to live together. If it is the vinyl system monomer which has two or ' 
more polymerization nature vinyl groups in intramolecular as a cross linking agent which can be used, 
there will be especially no limit and N and N'-methylenebis acrylamide, methacrylic-acid vinyl, 
methacrylic acid ethylene glycol, a divinylbenzene, etc. will be indicated. Moreover, as for the ' 
copolymerization ratio of the above-mentioned maltooligosaccharide derivative and a vinyl system 
monomer, 1:5-1 million are desirable, and especially 1:10-100000 are desirable. Furthermore, when 
[ especially 0.1 - 20% of] using a cross linking agent, the rate of 0.05 - 30% is desirable to the total 
quantity of the above-mentioned maltooligosaccharide derivative and the above-mentioned vinyl system 
monomer, and it is desirable. Although there is especially no limit as an approach of combining with 
macromolecule support the maltooligosaccharide derivative expressed with the general formula (III) 
whose R9 is NH2 or SH, it is desirable to activate the functional group on macromolecule support by the 
suitable approach. For example, it is desirable to be activated on N-hydroxysuccinic acid imide radical 
etc., when the functional group on giant-molecule support is a carboxyl group, and to activate 2- 
pyridyldisulfide group etc. in the case of a thiol group. 

[0019] the various organic synthesis for which the maltooligosaccharide derivative expressed with the 
general formula (III) of this invention is usually used - it is compoundable with chemical technique. For 
example, when R7 is OH and R9 is NH2 or SH, a maltooligosaccharide is made to react with 
ammonium salt and it considers as glycosylamine, and after making it react to the bottom of the 
condensing agent existence represented by the carbodiimide with an N-protection-omega-amino fatty 
acid or an S-protection-omega-mercapto fatty acid, it can obtain by carrying out deprotection of N- 
protective group or the S-protective group. Moreover, when R7 is NH2 and R9 are SH, it carries out till 
the place which carries out condensation to an S-protection-omega-mercapto fatty acid by the same 
approach as the above, the 4 or 6th place of the glucose residue of a nonreduction end is selectively 
benzylidene-ized using benzal bromide etc. after that, and the OH radical which remains further is 
acetylated using an acetic anhydride etc. After acetylating, the 6th place is azide-ized by cleaving 
selectively and subsequently processing the 6th place with a sodium azide by N-BUROMO succinimid 
etc. It can obtain by carrying out deprotection of the benzoyl of the 4th place at the same time it returns 
an azide radical to the amino group by catalytic reduction, and carrying out deprotection of deacetylation 
and the S-protective group using sodium methylate etc. further. Furthermore, when R7 is NH2 and R9 
are NHCOCH=CH2, the 1st place is first benzyl-ized for a maltooligosaccharide with benzyl alcohol. 
Subsequently, after benzylidene-izing using benzal bromide etc. selectively [ the nonreduction end 
glucose residue of a maltooligosaccharide ] the 4 or 6th place, the 4th place of the deprotection of 
benzoyl is performed with the reduction to the amino group of azide-izing of the 6th place by the 
alternative cleavage of the 6th place by acetylation according the OH radical which remains similarly to 
an acetic anhydride etc., N-BUROMO succinimid, etc., and the sodium azide, deacetylation by sodium 
methylate, and the azide radical by catalytic reduction. Furthermore, the maltooligosaccharide permuted 
by the amino group of the glucose residue of a reducing terminal by which the 6th place of an OH 
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radical was protected is obtained by protecting the amino group by the suitable protective group. After 
making the obtained maltooligosaccharide into glycosylamine by the same approach as the above and 
carrying out condensation to an N-protection-omega-amino fatty acid, deprotection of the protective 
group of omega-amino group is carried out. Furthermore, after acryloyl-izing by chlorination acryloyl 
etc., the target maltooligosaccharide derivative can be obtained by carrying out deprotection of the 
protective group of the amino group which remains. Deprotection of the protective group of the amino 
group needs to be carried out on condition that [ different ] the protective group of an N-protection- 
omega-amino fatty acid, and nonreduction end glucose residue, respectively, and the 6th place of the 
combination of a t-butoxycarbonyl group etc. is mentioned, for example as a protective group of an N- 
protection-omega-amino fatty acid as the combination as a protective group of 6 place amino group of a 
benzyloxycarbonyl radical and nonreduction end glucose residue. 

[0020] If the fusion protein of the maltose binding protein and the enzyme which can be used for the 
immobilized enzyme of this invention is a fusion protein of the maltose binding protein and the enzyme 
which have maltose affinity, there is especially no limit and, generally it can be obtained using the gene 
recombination technique. Moreover, as long as the enzyme has the target enzyme activity, it does not 
necessarily need to be the whole enzyme protein and may be the fragment. A glycosyltransferase is 
desirable although there is especially no limit as an enzyme which can be used. As a glycosyltransferase, 
galactose transferring enzyme, N-acetyl glucosamine transferring enzyme, fucose transferring enzyme, 
sialic-acid transferring enzyme, mannose transferring enzyme, N-acetyl galactosamine transferring 
enzyme, xylose transferring enzyme, glucuronic acid transferring enzyme, etc. are mentioned. 
[0021] The immobilized enzyme of this invention can be prepared by contacting a copolymer and the 
above-mentioned fusion protein with the giant-molecule support, or the above-mentioned 
maltooligosaccharide derivative and the vinyl system monomer which the above-mentioned 
maltooligosaccharide derivative combined in a suitable solution. Although there will be especially no 
limit as a solution which can be used if the enzyme activity of a fusion protein does not deactivate, the 
buffer solution of the pH7 neighborhood is usually used. Metal salts, such as reducing agents, such as an 
additive which stabilizes a fusion protein, for example, 2-mercaptoethanol etc., calcium, magnesium, 
and manganese, may be added if needed. A copolymer or a graft copolymer, and a fusion protein are 
usually contacted at 0-40 degrees C in the above-mentioned buffer solution for 5 minutes to 24 hours. At 
this time, a shaking may be carried out quietly. 
[0022] 

[Example] This invention is not limited by this example although an example explains this invention 
further below at a detail. 

[0023] Example 1 of reference Synthetic maltose 5g of a [6-(N'-benzyloxycarbonyl)-amino hexa noil]- 
beta-malto sill amine and 39.8g of ammonium hydrogencarbonates were melted to 50ml of distilled 
water, and it stirred for five days at the room temperature. It condensed under reduced pressure of a 
reaction solution after the reaction, and azeotropy was repeated with toluene until the smell of an 
ammonium hydrogencarbonate disappeared. The residue and 6-N -(benzyloxycarbonyl)- 4g of amino 
hexanoic acids was melted to desiccation dimethylformamide 100ml, hydrochloric-acid l-ethyl-3-(3- 
dimethylaminopropyl) carbodiimide 4.0g and 3.2g of 1 -hydroxy benzotriazol monohydrates were added, 
and it stirred at the room temperature for 24 hours. Chloroform washed the reaction solution after the 
reaction, and it extracted with water, and condensed under reduced pressure. It is Sephadex about this 
residue. It refined using LH-20 column chromatography (eluate 95% ethanol), and 3.5g of specified 
substance was obtained. A [6-(N'-benzyloxycarbonyl)-amino hexa noil]-beta-malto sill amine has the 
following structure expression (Z shows a benzyloxycarbonyl radical among a formula) 
[0024] 
[Formula 7] 
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[0025] Example 1 [6-(N'-benzyloxycarbonyl)-amino hexa noil]-beta-malto sill amine lOOmg obtained in 
the example 1 of 6-amino hexa noil-beta-malto sill amine reference was melted to methanol 30ml, 30mg 
of palladium carbon was added 10%, and it stirred at the room temperature under the hydrogen ambient 
atmosphere for 24 hours. After carrying out cerite filtration of the reaction solution, it condensed under 
reduced pressure of a filtrate and 72mg of specified substance was obtained. A 6-amino hexa noil-beta- 
malto sill amine has the following structure expression. 
[0026] 
[Formula 8] 



[0027] Example 2 of reference Synthetic maltose 17.1g and benzyl alcohol 54g of benzyl maltoside 
were taken, cation-exchange-resin Dowex50WX-8(Dow Chemical make)3g used as H+ mold at this was 
added, and it flowed back for 5 hours. After a reaction, Sephadex It refined using LH-20 (Amersham 
Pharmacia manufacture) column chromatography (eluate 95% ethanol), and 4.3g of specified substance 
was obtained. 

[0028] Example 3 of reference Benzyls 2, 3, and 6, 2', and benzyl maltoside 4.3g obtained in the 
example 2 of synthetic reference of 3 '- PENTA-O-acetyl-4', 6'-0-benzylidene-maltoside were melted to 
pyridine 50ml, benzal bromide 2.75g was added, and it stirred at 65 degrees C for 1 hour. After 
returning the reaction solution to a room temperature, 120ml of acetic anhydrides was added, and it 
stirred at the room temperature for 24 hours. A saturation sodium-hydrogencarbonate water solution and 
after chloroform extracted a reaction solution, and saturation brine's having washed subsequently, 
making it dry using anhydrous sodium sulfate and removing a sodium sulfate by cerite filtration, the 
filtrate was condensed under reduced pressure. The silica gel chromatography (eluate toluene: ethyl- 
acetate =2:1) refined the residue, and 2.5g of specified substance was obtained. Benzyls 2, 3, and 6, 2', 
and 3 '- PENTA-O-acetyl-4', 6'-0-benzylidene-maltoside have the following structure expression (Ac ' 
shows an acetyl group among a formula and Bn shows benzyl). 
[0029] 

[Formula 9] 



[0030] example 4 of reference benzyls 2, 3, and 6, 2', and 3' ~ the - PENTA-O-acetyl -6 ~ 'the - azide -4' 
- the -O-benzoyl -6 - 'benzyls 2, 3, 6, and 2 obtained in example 3 of synthetic reference of - deoxy- 
maltoside', and 3 '- PENTA-O-acetyl-4', 6'-0-benzylidene-maltoside 1.5g it melts to the mixed solvent 
which consists of desiccation dichloroethane 50ml and 100ml of carbon tetrachlorides - 1.1 g of N- 
BUROMO succinimids, and 230mg of barium carbonates - in addition, it stirred at 65 degrees C for 3 
hours. Then, dimethylformamide 100ml and 2g of sodium azides were added to the reaction solution, 
and it stirred at 120 degrees C for 24 hours. After chloroform extracted the reaction solution, water 
washed and it condensed under reduced pressure. The silica gel chromatography (eluate toluene: ethyl- 
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acetate =2:1) refined the residue, and 400mg of specified substance was obtained. Benzyl 2, 3, and 6, 2\ 
and 3 PENTA-O-acetyl -6'-azide-4 '-O-benzoyl -6 f -deoxy-maltoside has the following structure 
expression (Ac shows an acetyl group among a formula and Bn shows benzyl). 
[0031] 

[Formula 10] 

AcOo; 

[0032] example 5 of reference the benzyl 6'-azide -6 - 'the benzyls 2, 3, 6, and 2 obtained in the 
example 4 of synthetic reference of - deoxy-maltoside', and 3 -- 'the - PENTA-O-acetyl -6' - azide-4 -0- 
benzoyl -6'-deoxy-maltoside 3 lOmg was melted to desiccation methanol 50ml, 2.9ml of 1.66M sodium 
methylate-methanol solutions was added, and it agitated at the room temperature for 24 hours. After 
neutralizing to pH7 using cation-exchange-resin Dowex50WX-8 (Dow Chemical make) which used the 
reaction solution as H+ mold, resin was carried out the ** exception. Vacuum concentration of the 
filtrate was carried out and 174mg of specified substance was obtained. Benzyl 6 '- azide -6'-deoxy- 
maltoside has the following structure expression (Bn shows benzyl among a formula) 
[0033] 

[Formula 11] 
•N 3 




OBn 

[0034] Example 6 of reference It obtained in the example 5 of 6 '- amino -6'-deoxy-maltose reference. 
Benzyl 6 '- azide -6'-deoxy-maltoside 137mg was melted to methanol 30ml, 30mg of palladium carbon 
was added 10%, and it agitated under the hydrogen ambient atmosphere for 24 hours. After carrying out 
cerite filtration of the reaction mixture, vacuum concentration of the filtrate was carried out and 97mg of 
specified substance was obtained. A 6 '- amino -6'-deoxy-maltose has the following structure expression. 

[0035] 

[Formula 12] 
.NH 2 




[0036] Example 7 of reference 6 '- amino -6'-deoxy-maltose 68mg obtained in the example 6 of 
synthetic reference of a 6 '-t-butoxycarbonylamino -6'-deoxy-maltose was melted in 10ml (2:1) of 
dioxane-water, and 0.2ml of 1-N sodium-hydroxide water solutions and 48mg of di-t-butyldicarbonate 
were added. Vacuum concentration was carried out after agitating at a room temperature for 1 hour. 
Sephadex It refined using G-10 (Amersham Pharmacia manufacture) column chromatography (eluate 
distilled water), and 79mg of specified substance was obtained. A 6 '-t-butoxycarbonylamino -6'-deoxy- 
maltose has the following structure expression (Boc shows a t-butoxycarbonyl group among a formula). 

[Formula 13] 
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[0038] example 8 of reference the 6-(N'-benzyloxycarbonyl)-amino hexa noil 6 -- '-t- 
butoxycarbonylamino -6" -- 6 obtained in the example 7 of synthetic reference of a - deoxy-beta-malto 
sill amine - '-t-butoxycarbonylamino -6' - deoxy-maltose 66mg and 0.4g of sodium hydrogencarbonates 
were melted to 5ml of distilled water, and it stirred for five days at the room temperature. It condensed 
under reduced pressure of a reaction solution after the reaction, and azeotropy was repeated with toluene 
until the smell of an ammonium hydrogencarbonate disappeared. The residue and 6-N - 
(benzyloxycarbonyl)- 44mg of amino hexanoic acids was melted to desiccation dimethylformamide 5ml, 
hydrochloric-acid l-ethyl-3-(3-dimethylaminopropyl) carbodiimide 45mg and 36mg of 1 -hydroxy 
benzotriazol monohydrates were added, and it stirred at the room temperature for 24 hours. Chloroform 
washed the reaction solution after the reaction, and it extracted with water, and condensed under reduced 
pressure. It is Sephadex about this residue. It refined using LH-20 column chromatography (eluate 95% 
ethanol), and 44mg of specified substance was obtained. A 6-(N'-benzyloxycarbonyl)-amino hexa noil 
6'-t-butoxycarbonylamino-6'-deoxy-beta-malto sill amine has the following structure expression (Boc 
shows a t-butoxycarbonyl group among a formula, and Z shows a benzyloxycarbonyl radical) 
[0039] 

[Formula 141 
,NHBoc 

HOA^rA < r, H 





[0040] example 9 of reference 6-amino hexa noil 6 - '-t-butoxycarbonylamino -6' the 6-(N '- 
benzyloxycarbonyl)-amino hexa noil obtained in the example 8 of synthetic reference of a - deoxy-beta- 
malto sill amine - 6 '-t-butoxycarbonylamino -6'-deoxy-beta-malto sill amine 35mg was melted to 
methanol 5ml, 15mg of palladium carbon was added 10%, and it stirred at the room temperature under 
the hydrogen ambient atmosphere for 24 hours. After carrying out cerite filtration of the reaction 
solution, it condensed under reduced pressure of a filtrate and 27mg of specified substance was 
obtained. A 6-amino hexa noil 6'-t-butoxycarbonylamino-6'-deoxy-beta-malto sill amine has the 
following structure expression (Boc shows a t-butoxycarbonyl group among a formula) 
[0041] 

[Formula 15] 
,NHBoc 




[0042] example 10 of reference 6-acryloylamino hexa noil 6 - '-t-butoxycarbonylamino -& - 6-amino 
hexa noil obtained in the example 9 of synthetic reference of a - deoxy-beta-malto sill amine - 6 '-t- 
butoxycarbonylamino -6'-deoxy-beta-malto sill amine 27mg was dissolved in 5ml of distilled water, and 
0.06ml of 1-N sodium-hydroxide water solutions was added. Furthermore, it was dropped, agitating 
tetrahydrofuran 0.5ml containing chlorination acryloyl 6mg under ice-cooling. At this time, 0.2-N 
sodium-hydroxide water solution was added suitably, and pH was adjusted so that pH8.5 might be 
maintained. After about 2-hour churning, with 1-N hydrochloric acid, reaction mixture was neutralized 
and it freeze-dried. Residue was dissolved by ethanol 70%, it refined using Sephadex LH-20 (Amersham 
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Pharmacia manufacture) column chromatography (eluate 70% ethanol), and 12mg of specified substance 
was obtained. A 6-acryloylamino hexa noil 6'-t-butoxycarbonylamino-6'-deoxy-beta-malto sill amine 
has the following structure expression (Boc shows a t-butoxycarbonyl group among a formula) 
[0043] 

[Formula 16] 



[0044] example 2 6-acryloylamino hexa noil 6 -- 'the - amino -6' -- 6-acryloylamino hexa noil obtained 
in the example 10 of synthetic reference of a - deoxy-beta-malto sill amine - 6 '-t-butoxycarbonylamino 
-6-deoxy-beta-malto sill amine 12mg was taken, 5ml of triphloroacetic acid water solutions was added 
to this 30%, and it agitated for 30 minutes at the room temperature. Diethylether was added to reaction 
mixture after the reaction, and the product was settled. After diethylether washed precipitate several 
times, this was dried and 9mg of specified substance was obtained. A 6-acryloylamino hexa noil 6'- 
amino-6'-deoxy-beta-malto sill amine has the following structure expression 
[0045] 

[Formula 17] 



[0046] Example 1 1 of reference Synthetic maltotriose 15.5g of a 3-S-acetyl thio PUROPI oil beta-malto 
trio sill amine and 94g of ammonium hydrogencarbonates were melted to 100ml of distilled water, and it 
stirred for five days at the room temperature. It condensed under reduced pressure of a reaction solution 
after the reaction, and azeotropy was repeated with toluene until the smell of an ammonium 
hydrogencarbonate disappeared. The residue and 5.3g of 3-S-acetyl mercaptopropionic acid were melted 
to desiccation dimethylformamide 100ml, hydrochloric-acid l-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide 5.7g and 4.6g of 1 -hydroxy benzotriazol monohydrates were added, and it stirred at the 
room temperature for 24 hours. Chloroform washed the reaction solution after the reaction, and it 
extracted with water, and condensed under reduced pressure. It is Sephadex about this residue. It refined 
using LH-20 column chromatography (eluate 95% ethanol), and 8.4g of specified substance was 
obtained. A 3-S-acetyl thio PUROPI oil beta-malto trio sill amine has the following structure expression 
(Ac shows an acetyl group among a formula). 
[0047] 

[Formula 18] 



[0048] example 12 of reference three - S - acetyl - thio - PUROPI - oil - two ~ three - six - two - ' - 
- three ~ ' -- six » ' - two - " - three ~ "the - OKUTA-O-acetyl -4" and 6 - " - 3-S-acetyl thio 
PUROPI oil beta-malto trio sill amine 6.4g obtained in the example 1 1 of synthetic reference of a -O- 
benzylidene-beta-malto trio sill amine It melted to pyridine 100ml, benzal bromide 2.8g was added, and 




NHBoc 





h 
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it stirred at 65 degrees C for 1 hour. After returning the reaction solution to a room temperature, 150ml 
of acetic anhydrides was added, and it stirred at the room temperature for 24 hours. A saturation sodium- 
hydrogencarbonate water solution and after chloroform extracted a reaction solution, and saturation 
brine's having washed subsequently, making it dry using anhydrous sodium sulfate and removing a 
sodium sulfate by cerite filtration, the filtrate was condensed under reduced pressure. The silica gel 
chromatography (eluate toluene: ethyl-acetate -2:1) refined the residue, and 2.2g of specified substance 
was obtained, three - S - acetyl - thio -- PUROPI -- oil - two - three - six -- two - ' -- three - ' six - 
' - two - " -- three " - OKUTA - O - acetyl - four - " - six - " - O - benzylidene - beta - malto one -- 
a trio - a sill - an amine - the following structure expression (Ac shows an acetyl group among a 
formula) -- having . 
[0049] 

[Formula 19] 
AcO- 

AcOq- 

.SAc 



[0050] example 13 of reference three - S - acetyl - thio - PUROPI - oil - two - three - six - two -- ' - 

- three - ' - six ' ~ two - " -- three ~ " - the OKUTA-O-acetyl-6 azide -4"-0-benzoyl -6 - " -- the 
3-S-acetyl thio PUROPI oil 2, 3, and 6 obtained in the example 12 of synthetic reference of a - deoxy- 
beta-malto trio sill amine - two ' - three -- ' -- six ' - two - " - three - " - OKUTA-0-acetyl-4"6 M - 
O-benzylidene-beta-malto trio sill amine 2.1g it melts to the mixed solvent which consists of desiccation 
dichloroethane 50ml and 100ml of carbon tetrachlorides -- l.lg of N-BUROMO succinimids, and 
230mg of barium carbonates -- in addition, it stirred at 65 degrees C for 3 hours. Then, 
dimethylformamide 100ml and 2g of sodium azides were added to the reaction solution, and it stirred at 
120 degrees C for 24 hours. After chloroform extracted the reaction solution, water washed and it 
condensed under reduced pressure. The silica gel chromatography (eluate toluene: ethyl-acetate =2:1) 
refined the residue, and 589mg of specified substance was obtained, three - S - acetyl - thio - PUROPI 

- oil - two - three - six - two ~ ' - three - ' - six - ' -- two ~ " - 3 OKUTA-O-acetyl -6 M - azide - 

- a -4 M -0-benzoyl -6 M -deoxy-beta-malto trio sill amine has the following structure expression (Ac shows 
an acetyl group among a formula). 

[0051] 

[Formula 20] 
O 

SAc 



[0052] example 14 of reference three - S - acetyl - thio - PUROPI - oil -- two - three -- six -- two -- 1 - 

- three - ' -- six -- ' -- two - " -- three -- "the - OKUTA-O-acetyl-6 "- amino -4"-benzoyl -6" - the 3-S- 
acetyl thio PUROPI oil 2, 3, 6, and 2 obtained in the example 13 of synthetic reference of a - deoxy- 
beta-malto trio sill amine ~ ' - 3*, 6', and 2" - the 3 "- OKUTA-O-acetyl -6"-azide -4 - "-O-benzoyl - 
6"-deoxy-beta-malto trio sill amine 550mg It melted to methanol 50ml, 30mg of palladium carbon was 
added 10%, and it agitated under the hydrogen ambient atmosphere for 24 hours. After carrying out 
cerite filtration of the reaction mixture, vacuum concentration of the filtrate was carried out and 510mg 
of specified substance was obtained, three - S - acetyl - thio - PUROPI ~ oil ~ two ~ three ~ six ~ two 

- ' - three ~ ' - six ~ ' - two ~ " - 3 "- OKUTA-O-acetyl -6" - amino - a -4 "- benzoyl -6"-deoxy- 
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beta-malto trio sill amine has the following structure expression (Ac shows an acetyl group among a 

formula). 

[0053] 

[Formula 21] 

8 ^NH 2 

Ob 




[0054] example 3 three - mercapto - PUROPI -- oil - six - " - amino - six -- " - deoxy one - beta - 
malto one - a trio -- a sill - an amine - composition -- reference -- an example -- 14 - having obtained 
-- three - S - acetyl -- thio -- PUROPI -- oil - two -- three - six - two -- ' - three - ' -- six - ' -- two -- " 
-- the 3 "- OKUTA-O-acetyl -6"-amino -4 -- "- benzoyl -6"-deoxy-beta-malto trio sill amine 107mg It 
melted to desiccation methanol 20ml, 1.1ml of 1.66M sodium methylate-methanol solutions was added, 
and it agitated at the room temperature for 24 hours. After neutralizing to pH7 using cation-exchange- 
resin Dowex50WX-8 (Dow Chemical make) which used the reaction solution as H+ mold, resin was 
carried out the ** exception. Vacuum concentration of the filtrate was carried out and 55mg of specified 
substance was obtained. A 3-mercapto PUROPI oil 6 "- amino -6"-deoxy-beta-malto trio sill amine has 
the following structure expression. 
[0055] 

[Formula 22] 
NH 2 

HO-xJ^q 

OHo 




[0056] Example 15 of reference N, N', and synthetic maltose 50mg of an N"N"-tetrapod carboxymethyl 
diethylene TORIAMINOASECHIRU-beta-malto sill amine-europium complex and lOg of ammonium 
hydrogencarbonates were melted to 50ml of distilled water, and it stirred for five days at the room 
temperature. It condensed under reduced pressure of a reaction solution after the reaction, and azeotropy 
was repeated with toluene until the smell of an ammonium hydrogencarbonate disappeared. It is 
anhydrous diethylenetriamine to the residue. - N, N, N', and 149mg of N"N"-5 acetic acids were added, 
and it melted in 3ml of sodium-hydrogencarbonate water solutions 10%, and agitated at the room 
temperature for 2 hours. Sephadex It refined using G-10 (Amersham Pharmacia manufacture) column 
chromatography (eluate distilled water). The product fraction was freeze-dried, lOmg of obtained solids 
was dissolved in 2ml of distilled water, acetic-acid europium 9mg was added, and it agitated at the room 
temperature for 1 hour. It is Sephadex about reaction mixture. G-10 (Amersham Pharmacia 
manufacture) column chromatography (eluate distilled water) was performed twice, and was refined 
and 45mg of specified substance was obtained. N, N', and an N"N"-tetrapod carboxymethyl diethylene 
TORIAMINOASECHIRU-beta-malto sill amine-europium complex have the following structure 
expression. 

[0057] 

[Formula 23] 



h 



g eg b eb eg e e 



Page 12 of 15 




[0058] Example 4 It is 0.1ml of 25mM phosphate buffer solution (it omits pH7.4, 0.9%NaCl content, 
and Following PBS) solutions of 200nM maltose binding protein to the assessment 96 hole microplate 
of the compatibility of the various maltooligosaccharide derivatives and maltose binding protein by 
DELFIA (Dissociation Enhanced Lanthanide Fluoro-immunoassay). In addition, after performing 
incubation at 4 degrees C for 24 hours and removing a maltose binding protein solution, 3 times, it 
washed by PBS(0.05%Tween20 content)0.2ml, and maltose binding protein was coated on the plate. 
Next, N and N' which were obtained in the maltooligosaccharide derivative and the example 15 of 
reference of various concentration, and the mixed solution 3microM Containing an N"N"-tetrapod 
carboxymethyl diethylene TORIAMINOASECHIRU-beta-malto sill amine-europium complex were 
prepared, and, in addition to [ every / 1 / 50micro ] the plate hole which coated maltose binding protein, 
it put for 30 minutes at the room temperature, then, after removing a mixed solution and washing by 
PBS(0.05%Tween20 content)0.2ml 8 times, 0.15ml (50micro M acid-ized trioctyl phone fin and 
ISmicroM -- 4, 4, 4-TORIFURORO-l-(2-naphthyl)-l, 3-butanedione, and the 0.1M acetic-acid- 
potassium-hydrogen-phthalate buffer solution (pH3.2) that contains a triton X-100 0.1%) of 
enhancement solutions was added, and they were vibrated for 15 minutes. And europium ion 
concentration which separated was measured with the fluorophotometer (excitation wavelength of 
340nm, fluorescence wavelength of 615nm). The europium ion concentration which separated to 
maltooligosaccharide derivative concentration was plotted, and it asked for maltose binding protein, N, 
N', and the inhibition constant to association with an N"N"-tetrapod carboxymethyl diethylene 
TORIAMINOASECHIRU-beta-malto sill amine-europium complex. As a maltooligosaccharide 
derivative, the maltooligosaccharide derivative obtained in a maltose, a maltotriose, and the examples 1- 
3 was used. Compared with the maltooligosaccharide which corresponds respectively, compatibility [ as 
opposed to maltose binding protein in the direction of a maltooligosaccharide derivative ] was 
improving. 
[0059] 
[A table 1] 





mm^HL ( i c 60 ) 




7 0 0 # M 




1. 2//M 




3 uM 




I. 2 uM 




0. 3 uM. 



[0060] Example 5 NHS activation Sepharose which melted 6-amino hexa noil-beta-malto sill amine 
23mg obtained in the preparation example 1 of 6-amino hexa noil-beta-malto sill amine joint sepharose 
to 5ml (pH7.0) of 50mMHEPES buffer solutions, and was beforehand washed with ImM hydrochloric 
acid 4FF(Amersham Pharmacia manufacture)2ml was added, and it shook quietly at the room 
temperature for 4 hours. Resin was carried out the ** exception, 5ml (pH8.0) of 50 mMTris-HCl buffer 
solutions was added to this, and the active site which remains on resin was blocked by shaking quietly at 
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a room temperature for 4 hours. 50mM acetic-acid buffer solution (pH4.0) and 50 mMTris-HCl buffer 
solution (pH8.0) washed by a unit of 3 times by turns, and refrigeration preservation was carried out in 
20 mMTris-HCl buffer solution (pH8.0). 

[0061] example 6 6-acryloylamino hexa noil 6 ~ 'the - amino -6* - 6-acryloylamino hexa noil 6 obtained 
in the preparation example 2 of the copolymer (1:1 000) of a - deoxy-beta-malto sill amine and 
acrylamide - 'the - amino -6' - deoxy-beta-malto sill amine 5mg and acrylamide 710mg It dissolved in 
25ml of distilled water, and N and N'-methylenebis acrylamide 57mg, N and N, N', and N'- 
tetramethylethylenediamine lOmicrol were added here, and it dissolved. A solution is cooled at 4 
degrees C, 125micro of ammonium-peroxydisulfate water solutions 1 was added here 10%, and it was 
made to carry out a polymerization for 1 hour. The obtained gel was freeze-dried after the ' 
polymerization and 750mg of copolymers was obtained. After carrying out gay JIZAIZU of the 
copolymer, it carried out refrigeration preservation in 20 mMTris-HCl buffer solution (pH8 0) 
[0062] example 7 3-mercapto PUROPI oil 6 - "the - amino -6" - 3-mercapto PUROPI oil 6 obtained in 
the preparation example 3 of - deoxy-beta-malto trio sill amine joint sepharose - "- amino ^"-deoxy- 
beta-malto trio sill amine 29mg - 5ml (pH7.0) of 50mMHEPES buffer solutions - melting - activation 
Thiol Sepharose 4FF(Amersham Pharmacia manufacture)2ml was added, and it shook quietly at the 
room temperature for 12 hours. Resin was carried out the ** exception, and after 25mMHEPES buffer 
solution (pH7.4) which contains cow serum albumin 0.1% washed enough, refrigeration preservation 
was carried out in 20 mMTris-HCl buffer solution (pH8.0). 

[0063] Example 15 of reference 40micro of activity measurement method enzyme liquid 1 of suitable 
concentration of beta 1 and 4-galactose transferring enzyme In addition to a 19mMD(s)-glucose a 
0.37mMUDP-galactose, 0.14mM beta-NADH, 1.3mM phosphoenolpyruvic acid, a 17.5U pyruvate 
kinase, 25U lactate dehydrogenase, a 5.0mM manganese chloride water solution, and 3 025ml (pH8 4) 
of 52mM glycylglycine buffer solutions containing a 0.02%alpha-lactalbumin, the about 10 min reaction 
was carried out at 30 degrees C, and reduction of an absorbance (it is hereafter indicated as A340) which 
can be set 340nm was recorded. 20 mMTris-HCl buffer solution (pH7.5, 2mM 
ethylenediaminetetraacetic acid and 4Na, and 2mM 2-mercaptoethanol are contained) was used instead 
of enzyme liquid as a blank. It asked for a part for deltaA340/of maxes of a test and a blank and activitv 
was computed according to the following formulas. 

U/ml=(deltaA340-/(test) -deltaA430/(blank)) x3.065/6.022/0.04 [0064] In addition, the amount of 
enzymes which carries out galactose lmumol transition from UDP-galactose to D-glucose in 1 minute 
was defined as 1U by 30 degrees C and pH8.4 under alpha-lactalbumin existence. 
[0065] Example 16 of reference From beta 1 and 4-galactose transferring enzyme gene which were 
acquired from the preparation Homo sapiens placenta of MBP-beta 1 and 4-galactose transferring 
enzyme fusion protein, the gene which removed the part which carries out the code of the film bonding 
site was inserted in EcoRI and the Sail site of vector pMAL-p2 (product made from NEB), and MBP- 
beta 1 and 4-galactose transferring enzyme fusion protein expression vector pMG-P21 were prepared 
The transformation of Escherichia coli (Escherichia coli) JM 109 was carried out by this expression 
vector pMG-P21, and MBP-beta 1 and 4-galactose transferring enzyme fusion protein production 

cl US , E f S Cnchia C0li JM 109 (P MG - p 21) were obtained. Inoculation of the bacteria was carried out 
to 500ml ************** of 50ml of LB culture media which contain glucose and ampicillin 50 mg/L 
0.2 /o which entered, and shaking culture was carried out by 1 80rpm for 37 degrees C and 16 hours 
30ml inoculation of the obtained culture medium was carried out to 5L ** jar fermenter containing the 
above-mentioned culture-medium 3L, and it agitated and cultivated by 300rpm for a part for 25 degrees 
C and quantity-of-airflow 1.5L/, and 6 hours. Then, isopropyl-beta-D-thio galactopyranoside was added 
so that it might be set to 0.3mM(s), and culture was continued for further 18 hours. Centrifugal 
separation of the obtained culture medium was carried out, and biomasses were collected The collected 
biomasses were suspended in 20 mMTris-HCl(it is indicated as column buffer (pH7 4 0 lMNaCl) 
inT, 1 ? 7 ' 40 150mlcontainin g0-lMNaCl(s), ImM ethylenediaminetetraacetic acid and 2Na and 
lOmM 2-mercaptoethanol, by the ultrasonic crusher, the biomass was crushed and the fusion protein 
W3.s extracted. 
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[0066] Centrifugal separation of the crushing liquid was carried out, and 155ml of cell-free extracts was 
obtained, beta 1 of a cell-free extract and 4-galactose transferring enzyme activity were 1 .4U/ml, and 
specific activity was 80 mU(s)/mg-protein. Polyethyleneimine was gradually added to the obtained cell- 
free extract, agitating until it became at 0.7%. pH was adjusted by HC1 so that pH might not exceed 8 at 
this time. Churning was continued for 30 more minutes after addition. The produced precipitate was 
removed by centrifugal separation and 160ml of supernatant liquid was obtained. It added here 
gradually, agitating an ammonium sulfate at 75.5g (70% saturation) 4 degrees C. Churning was 
continued after addition for further 1 hour. The produced precipitate was collected in centrifugal 
separation. The obtained precipitate was remelted by the column buffer (pH8.0), and was set to 30ml. 
This was desalted by dialysis (outside liquid is a column buffer (pH8.0)). DEAE-Sepharose which 
equilibrated by the column buffer (pH8.0) beforehand It refined as MBP-beta 1 and 18ml of 4-galactose 
transferring enzyme fusion protein fractions by making the desalted enzyme liquid stick to the column 
filled up with 50ml CL6B (Amersham Pharmacia manufacture), and making it eluted after washing in 
this buffer 150ml by the linear gradient using this buffer 250ml and column buffer (pH8.0, O.lMNaCl) 
250ml. The obtained purification enzyme liquid was activity 6.2U/ml and specific activity 3.2U/mg- 
protein. 

[0067] Example 17 of reference Immobilization beta 1, the activity measurement method 
immobilization 1 of 4-galactose transferring enzyme, and 4-galactose transferring enzyme A suitable 
amount and **, 100nM(s) PA-ized oligosaccharide (GlcNAcbetal ->2Manalphal ->3(GlcNAcbetal - 
>2Manalphal ->6) Manbetal ->4GlcNAcbetal ->4 GlcNAc-PA), While carrying out shaking churning 
at 20 degrees C for 1 hour among 1 OOmicro (pH7.5) of 25mMHEPES buffer solutions 1 containing 
200microMUDP-Gal, lOmM manganese chloride, and alpha-lactalbumin 0.26mg/ml It was made to 
react. The quantum of the amount of products was carried out by HPLC after the reaction. Using the 
enzyme liquid which measured activity beforehand by the activity measurement method of the example 
15 of reference, the above-mentioned activity measurement reaction was performed, the amount of 
galactose transition was calculated from the amount of products, the calibration curve was created, and 
activity was computed from the calibration curve. 

[0068] Example 8 Immobilization of beta 1 and 4-galactose transferring enzyme (the 1) 
6-amino hexa noil-beta-malto sill amine joint sepharose 50microl obtained in the example 5 was taken, 
purification enzyme liquid 50microl obtained in the example 16 of reference to this and column buffer' 
(pH8.0) 200microl were added, and it shook quietly at 4 degrees C for 2 hours. Immobilization beta 1 
and 4-galactose transferring enzyme were obtained by removing supernatant liquid according to 
centrifugal separation, and washing twice by column buffer (pH8.0) 200microl. The penetrant remover 
was united with supernatant liquid and it considered as recovery liquid. The enzyme activity of recovery 
liquid and immobilization beta 1 , and 4-galactose transferring enzyme was measured, and activity 
recovery was computed. The activity of immobilized enzyme was 420 mU(s)/ml-resin, and activity 
recovery was 22%. 

[0069] Example 9 Immobilization of beta 1 and 4-galactose transferring enzyme (the 2) 
6-acryloylamino obtained in the example 6 instead of the 6-amino hexa noil-beta-malto sill amine joint 
sepharose obtained in the example 5 « immobilization beta 1 and 4-galactose transferring enzyme were 
prepared like the example 8 except using the copolymer of a hexa noil 6 '- amino -6'-deoxy-beta-malto 
sill amine and acrylamide. The activity of the obtained immobilized enzyme was 330 mU(s)/ml-resin, 
and activity recovery was 23%. 

[0070] Example 10 Immobilization of beta 1 and 4-galactose transferring enzyme (the 3) 
3-mercapto PUROPI oil 6 obtained in the example 7 instead of the 6-amino hexa noil-beta-malto sill 
amine joint sepharose obtained in the example 5 - immobilization beta 1 and 4-galactose transferring 
enzyme were prepared like the example 8 except using "- amino -6"-deoxy-beta-malto trio sill amine 
joint sepharose. The activity of the obtained immobilized enzyme was 470 mU(s)/ml-resin, and activity 
recovery was 21%. 

[0071] Example 1 1 Immobilization of beta 1 and 4-galactose transferring enzyme (the 4) 
Immobilization beta 1 and 4-galactose transferring enzyme were prepared like the example 10 except 
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using 250micro of cell-free extracts 1 obtained in the example 16 of reference instead of purification 
enzyme liquid 50microl obtained in the example 16 of reference, and column buffer (pH8 0) 200microl 
^activity of the obtained immobilized enzyme was 400 mU(s)/ml-resin, and activity recovery was ' 

[0072] example 1 of a comparison 3-mercapto PUROPI oil 6 obtained in beta 1 to amylose resin 
(product made from NEB), and the fixed example 7 of 4-galactose transferring enzyme - 
immobilization beta 1 and 4-galactose transferring enzyme were prepared like the example 9 except 
using amylose resin instead of amino -6"-deoxy-beta-malto trio sill amine joint sepharose. However 
the activity as immobi hzed enzyme was not accepted. All activity is collected as recovery liquid and the 
enzyme was not combined with amylose resin. e 
[0073] example 12 3-mercapto PUROPI oil 6 - "the - amino-6 "3obtained in MBP-beta [ using - deoxy- 
beta-malto trio sill amine joint sepharose ] 1, and purification example 7 of 4-galactose transferring 
enzyme fusion protein-mercapto PUROPI oil 6"-amino -6" - the column was filled up with - deoxy- 
beta-malto trio sill amine joint sepharose 1ml, 0.5ml of cell-free extracts obtained in the example 16 of 
reference was dipped, and the fiision protein was made to adsorb The column was washed by after 
[ adsorption ] column buffer (pH7.4, O.lMNaCl) 5ml. The fusion protein was made eluted after washing 
in column buffer (pH7.4, O.lMNaCl) 3ml containing lOmM maltose, and beta 1 and 4-galactose 
fransferring enzyme activity fractions were collected. The specific activity of the obtained enzyme liquid 
is 1 . 1 U/mg-protein, and was improving about 1 3 times. q 
[0074] example 2 of a comparison 3-mercapto PUROPI oil 6 obtained in MBP-beta 1 using amylose 
resin (product made from NEB), and the purification example 7 of 4-galactose transferring e Z 
ftision protein - use amylose resin (product made from NEB) instead of »- amino -6"-deoxy-beta-malto 
too sill amine joint sepharose, and make a fusion protein adsorb like an example 12 - ob Jning 
Although carried out, it did not adsorb, but activity was collected in the penetrant remover, and the 
fusion protein was not able to be refined 
[0075] 

[Effect of the Invention] As mentioned above, by using the maltose binding protein ligand which 
combined the maltoohgosaccharide derivative on the macromolecule support of this invention the 

e^orTcanfi C0Vef * ^ ^ malt0S6 Pr ° tdn Can be reflned effic i entl y 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a general formula (I) on macromolecule support. 
[Formula 1] 

< R1 (I) 

HO-X-pA / _X _n \ -OH 
OH 0 - , , ._ _ , , _^_ v 

-NHCO-R 2 - 




It is the maltose binding protein ligand characterized by the radical expressed with (the linker in which, 
as for Rl, OH or NR three R4, and R2 have the die length for 1-20 methylene groups, and R3 and R4 
show the alkyl group of H or carbon numbers 1-4 independently among a formula, and n shows the 
integer to 0-5) having joined together. 
[Claim 2] R2 is a formula (II). 
[Formula 2] 

R 6 -R 6 (ID 

It is the maltose binding protein ligand according to claim 1 which is the radical expressed with (R5 
having shown the alkylene group of carbon numbers 1-19 among the formula, and R6 having shown O, 
S, or NH, and having combined with macromolecule support through R6). 

[Claim 3] Maltose binding protein ligand according to claim 1 or 2 which is the polymer, copolymer, or 
polysaccharide of a vinyl compound chosen from the group which macromolecule support becomes ' 
from acrylamides, methacrylamide, acrylic acids, methacrylic acids, styrene, and fatty-acid vinyl ester. 
[Claim 4] General formula (III) 
[Formula 3] 

(ill) 

NHCO-R 8 -R B 

the linker in which, as for R7, OH or NR ten Rl 1, and R8 have the die length for 1-19 methylene groups 
among a formula - As for NH2, SH, OCOCH-CH2, OCOC(CH3) =CH2, NHCOCH=CH2 or NHCOC 
(CH3) =CH2, and RIO and Rl 1, R9 shows the alkyl group of H or carbon numbers 1-4 independently, n 
- the integer to 0-5 - being shown - the maltooligosaccharide derivative characterized by what is 
expressed. 

[Claim 5] The maltooligosaccharide derivative according to claim 4 whose R8 is the alkylene group of 
carbon numbers 1-19. 
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[Claim 6] Maltose binding protein ligand set to claim 4 except that whose R9 is NH2 or SH or 5 from 
the copolymer characterized by including the maltooligosaccharide derivative of a publication and at 
least one kind of vinyl system monomer. ' 
[Claim 7] Maltose binding protein ligand according to claim 6 chosen from the group which a vinvl 
system monomer becomes from acrylamides, methacrylamide, acrylic acids, methacrylic acids, styrene 
and ratty -acid vinyl ester. J ' 

[Claim 8] Maltose binding protein ligand according to claim 6 or 7 which becomes at least one kind of 
intramolecular from the copolymer containing the vinyl system monomer which has two or more 
polymerization nature vinyl groups as a cross linking agent. 

[Claim 9] Maltose binding protein ligand according to claim 8 chosen from the group which a cross 
linking agent becomes from N and N'-methylenebis acrylamide, methacrylic-acid vinyl, methacrylic 
acid ethylene glycol, and a divinylbenzene. y 

fcJjE? l? ] ^ alt °f f bindi £ g V w } ehl } [ Z md accordin 8 to claim 6 to 9 set to claim 4 except that whose R9 
is NH2 or SH or 5 from the maltooligosaccharide derivative of a publication, and the copolymer whose 

copolymenzation ratios ofat least one kind ofvinyl system monomer are MO-100000 
[Claim 1 1] Maltose binding protein ligand according to claim 8 to 10 which the rate of a cross linking 
agent becomes from the copolymer which is 0. 1 - 20%. g 
[Claim 12] Immobilized enzyme characterized by combining the fusion protein of maltose binding 
protein and an enzyme with claims 1-3 or maltose binding protein ligand given in either 6-1 1 
C aim 3 mmobi hzed enzyme according to claim 12 whose enzyme is a glycosyltransferase. 
[Claim 14] Immobilized enzyme according to claim 13 whose glycosyltransferases are beta 1 and 4- 
galactose transferring enzyme. " ' 
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MJ7no&SH<igi£5ml fcjni.. ^iS-t'3 07>Hiia 



^Un>f;U7'5y^^y^A6' -7$y-6' -*f 
[0045] 

[flu 7] 



(9) 
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O 



[004 6] ##0911 

4 g£i£&*l 0 0m I fc»U £fflT'5BlfJg#L 

t - •> A^l, >*W S t X' h;Pxyt'*iJg OjSL 

M5. 3 s ZWki?* 5 K 1 0 Om 1 (3g 
#»U (3-^f-^T5y7°o 
tvl-) SH5. 7gtl-t Hodf-XyV* 



* HJ TV-;P-**l!ftl4 . 6 g£Jn;u ^iST'2 4^0 

Sephadex LH- 2 0* 7A?D7 -f 
10 -(^a5?S 9 5%x?y-/P) fcfljwc|||«U SW 

,8 -v/P h h >J * S'/PT 5 yteTiBffijtsS Ac 

[0047] 
Hfcl8] 




[0048] ##091 2 3-S-T-b^f-^Totf • 
tH;P2, 3. 6, 2' , 3' , 6' , 2" , 3" -* 
??-0-T-fe^/l—4" , 6" -O-'CyyUfy- 

##09 1 1 3 - S-7**7W-:tTnk:jH 

--e/Ph-Hj^y^rsy^. 4g^e'jy'yioom 
1 (38* U ^y^^o 5 H 2 . 8 g SrjDi.T 6 5^C 

m?mMl 5 0ml feta*. Mffl-C24KH§Jgff Lfc. 30 

CeHs 



Jy^7-'Mo?h/57^- WPxy : 
Bffi£x^=2 : 1 ) TlifSSU aW%2. 2giH# 
fc. 3-S-T*f-^f->}-7'Dbr^^2. 3,6. 
2' . 3' . 6' , 2" . 3" -*99-0-T±.*Ar 
-4" . 6" -O-^yv'UTy-yS-V^hhUjrx 

-f ) 

[0049] 
Htl9] 




[0050] ##0913 3-S-7Hrf-^f-*robT 
*4)V2, 3, 6. 2' , 3' , 6' , 2" . 3" 
^^-O-T-fef-^-6" -T^'H-4" -O-O-V 

1 2T#£ 3 - S-7-bW*roe^ )V 



2. 3, 6, 2' . 3' , 6' , 2" . 3" 
0-T^)V-A" , 6" -0-^yy"Jfy-j9-7 
/PbHJ^y/kTSy^. lgMy7nni?y5 
Omit Q&ftK* 100ml fr6&«adffiBI3ftft> 
U N-yotaA^iKl. lgkM^J 1 ) 
A2 3 0mgS:JPxT, 6 5*CX-3Nf|SJSff Lit. 



*f&, >"';■< ^Wvl-A 7 5 H 1 0 0 m 1 tT ; J 

40 ft7HJ-}A2g£3lIi.. 1 2 0°CtrC2 4lOTl#L 

^ 7 < ~ ( ^ai?fi h^xy : mm^ti= 2. d 

fcTfifHU B(#B)5 8 9mg£*t*;. 3-S-T-fcf- 
JVT-JtruVJM )V2 , 3, 6, 2' , 3' , 6' , 

2" . 3" -*?*-o-7-fcf-;k-6" -T^'K- 

4" -O— «W4*-6" -r^^-yS-V^hh 

'J*^7 $ >«Tiafflj§^ (sWk A c Ji7-tf-;« 

50 [0051 ] 



(10) 



Ut2 0) 



1 7 



AcO 1 
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OAc 

Q OAc 



[0052] ##0(14 3-S-7-fef;W/ne 
*4/|/2, 3, 6, 2' , 3' . 6' . 2" , 3" 

??-o-r-fe^-/p-6" -rsy-4" -^yy-f;p 

-6" r^Jf ^ - £ V/Uh HJ :* i/)VT % y 
##0! 1 3 Tftt 3 - S - 7 -fef-^f-jT To e^-^f 71/ 
2, 3. 6, 2' , 3' . 6' , 2" . 3" 
O-T-tf-^-6" -O^//^- 
6" -Tttis-ff-^tlsh h > J*is>l'T$>5 5 0m 
gfc;*? 7-/1/5 Om 1 fcJ§*>U 1 0%^^^^^* 

,NHa 




**3 0mg5r^, 7kmmffi t TX'2 4«!mimLt:. 

10 !|*|5 1 0mg£f|7t. 3-S-T-b^-;^5rTDe^ 
*2, 3, 6, 2' . 3* . 6' , 2" , 3" 

[0053] 
Ut2 1 ] 



AcO 



.OAc 



SAc 



[OO54]iKt0!|3 3-^)Vi}TY-rxi\Zi(A)V 
6" -TSy-6" -xJT^f^-yS-T^hhUjr^/P 

##09 1 4 3 - S -THr-f-;H-^rne^>f fl- 
2. 3, 6, 2' , 3' , 6' . 2" , 3" 

^^y-;P2 0mlCii>L, l. 66M^h'J^ 30 

. imi tint, ^ia* 

NH, 

"ho 



^iIDowex50WX-8 (^^S/J^Hg) £ 

h hl» :t^l/7 5 y(iTIB«j^$-^-t* „ 

[0055] 

[fc2 2] 



OHq 




[0056]###|15 N, N' , N" , N" -fh 

^l/h-X50mgfc»K*7>;&-«7Al Og^ 
®*5 Om 1 fc»*U MfflT'5 aSffitfUt. KJfc 

SjSt*S*^Xf-l.>hyr$>-N. N, N' , 

N" , N" -5B&14 9mg£Jn;u 1 0%kB?** 

^hy>A7ic^?ft3m i j=»*»u m&x'2#mmL 

it. Sephadex G- 1 0 (TV^A^r^V 



11^1 0mgiS:IS*2m 1 (CjgJJfU PK^Dt 
40 W9mg £Jn£ , SST 1 BffiH&F Lit. KJ£$£ S 
ephadex G— 1 0 (7Vyf A7t/P7^7 
l)*5A^D7h/77^-(Mi ^S*) 2:2 
Elff^. HSU @&M*|4 5mg£f#*:, N, N' , 
N" , N" — rh5^;^^^f-;^'x^^yh>jr 
S 7 T-t^/J/-/? -v/Pb i//|/T 5 y-i^a t<?A£g 

[0057] 
[Yt2 3 ] 
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[00 58] 5g5S0(4 D E L F I A ( Dissociation E 
nhanced Lanthanide V 1 uoro- i am noassay ) 

9 6ftv4 9 uT h 1 2 0 0 n Mv/P h-X|£&g 
a©^2 5mMUyg^ffijK ( P H7. 4. 0. 9%N 
aC JJlTPBStW&-TS)?§?gO. lml» 

-xsa&w&nmmz jr o i&v vt&fc 3 pbs 

(0. 05%Tween20^t) 0. 2mlTffifr 

mi 5T1fZ:N, N' , N" , N" -fh^WJfy 20 fc. V/Ph^U rflftigSfte LT«±. VA-h-* N v/U 

^^/^'x^yhUTSyr-fe^-^-^h^ hMj*-*, nffi^i~3Ti#^;wh^»jdHi^ 
^5 o/x i m&T3 ottfflffimLK. %<r> %mmm±.Lx^ti. 

S£^£JK9I&£. 8jgPBS < 0. 0 5%Tw [0059] 
een20M)0. 2m 1 Tifcjf Lfcf££. xyysy * [^l ] 





ifiS^ft (i c 60 ) 




7 0 0 j/M 




1. 2//M 




3 pM 


£Jfcfl2 


1. 2//M 




0. 3*/M 



0' o 

* y.y y h®m ( 5 o ju MiMfc b 'J yy < >\ 

15//M4, 4, 4-M)7DO-l- (2— 

10 s-r^yi^y. o. i%h'Jhyx-i 

oo£^tjo. lMmk-y^tim^m^u^j^mmm 

(pH3. 2) ) 0. 15ml£JOJC. 1 5^^»$ 
-f-LT. W&Ltz3-VuWJ±4Jtymm: i mt 
ffimX-Wg. {mmfL%:3 40nm, mft&g6 1 5 n 

m) l*. ^)vy*v^m&&®mmLxMkLtz 

X^QtT'? J M:*y$Jg£To-y hU V/H— X|8£ 
SSftfcN. N' . N" , N" -y-h7tin,#*=/X+ 

)Vi?m-vyy y r 5 /7tf;p-/3-?^ b ^vr s 



[0060] HiSfai5 6-rsyA.^yvf^-^- 
mum i tufc 6 - r s y -ty ^ ^ - $ - h v 

/!//*$ y2 3mg£ 5 OmMHEPESga?g (pH 
7. 0) 5m ltC$g#>U f^mMJg&TiifcfrLfcN 
HSgMSepharose 4FF (77ytA7 
r^v^T-S) 2ml £flq;t. MS-C4^raS^*>(;^ 
toltl. 8Ui£^'JU iti(C5 0mMTr i s-H 
C1W( P H8. 0) ^5mlJni. MiaT4l^ia 

m7ny?Lti. 50mM»lsg»?S ( P H4. 
0). 50mMTris-HCiJlii(pH8. 0) 
■C3cS:fc3Iil-roa^L, 20mMTr i s-HC 1JI 
»?S(PH8. 0) 0)>t>X'ftfflmit:. *5D 



^[oo6i]Hife^6 6-r^yp-f;pr$yA.^ 
y^;i^6' -rsy-6' -^^-b-^)vy^ 

T$ytT?V)VT$Yt<r>m&fc{l ■ 1000) 

jlifcW2Ti#/i6 -7? y n4 /i/rs y^-rv 

6' -TSy-6' r^^y-/3-v;H^^rS> 
5mg^J;^T^y;l/T5K7 1 0mg5r^g7(c2 5m 

ifc&JBU ^citN, n' -yf-i/yh'xr^y^r 

$K57mg. N, N, N' , N' -Trh?***Xf- 
pyv'rsyi Ou 1 £JDi.. JgjgU:. Jg?S^4°C(- 

ft^U c^fcio%^^y-6£S?ry ; E^'>A7K 

2 5x« i £§amu nastt^s-tbfc. msm. 

>t. ftS-^Wi^vlf^XU^ 2 0mMTr i s 



( 

2 1 

-hc imms. (pH8. o ) otp-cftmmLtc. 

tO 0 6 2] 3-XlVtiTyTu\;iM)V 
6" -TS.y-6" ~T**i'-0--?)VYVV*z/)V 

7-6" -T^>—^-V^hh'J>f^r5y29 
mg?:50mMHEPESM(pH7. 0) 5ml 
tig^U SttftTh i o l Sepharose 4 
FF (7?ytA7r/L-7y7l) 2m l MM 
•C12lM»W»t*kdLfc. MB*>WMU 0. 1 

7^7 5 y^^tf 2 5 mMHE P E S jfffiig 
(PH7. 4) T+aftfrLfctt, 20mMTris- 

hc i mm ( p hs . o ) <r>*T;<§mm-\,tz. 

[0 0 6 3] 5 ,9 1. 4-#5?r— 

j&SSritgOBI*^ 0/x 1 £ 1 9mMD-/W- 
X. 0. 37mMUDP-^5?h-X, 0. 14mM 
/3 -NADH, 1. 3mM*^*iy- /PtVPb'yg?, 
1 7 . 5 U tVWt If. 2 5 U?U?B£**& 

5. OmMig-ftvy^Tk^^ 0. 0 2%«-7 

(pH8. 4) 3. 0 2 5m 1 Kin*. 3 OrT'ifr 1 0 
minRffrX-t^ 3 4 0 nmfctfS©^ (fcTF. A3 

4 o t^-t) nm&nmifz. 7yy?tLxmmm 

<OfU>9fc2 0mMTr i s-HC llgWS ( P H7. 
5. 2raMlfl/yy*rSy01S'4Na, 2mM2 

tf77y^ft*AA3 4 0/ft£;Jto N OT^*^ 

U/m 1 = (AA340/# (f^h) -AA430/ 
ft(77>7) ) X3. 0654-6. 022^0. 04 
[0064]^, a-y^hT)V/S.y^T. 30 
°C. pH8. 4T'l^CUDP-^5^h-Xj:>)D 
-fAsZJ-X'Ktf?? b- * lumo 1 

[0065] ##051 6 MBP-/S 1 , 

e?K?^-pMAL- P 2 (NEBttH) »Eco . 
RIfciySal IlMhfcjfAU MBP-/31, 4 

-P2 l*IH!Lfc. l^gV^-pMG-P2 IT 
Xxx'JhT- 3»J (Escherichia col i) JM109J 
JBS£ftU MBP-/S1, 4-#y? b-Xffi&tm 

m£m&n£jmx.i'x u tr • 3 »j j m 1 0 9 ( p m 

G-P 2 1 ) *ffi£0. 2%7;]sa-Xt5£V 

T> V y 5 0 m g/L t$tt L B*gifi5 0 m 1 <T>\ 
-?fc5 0 0m 1 ¥?Sn 7-5X3tftrigL. 3 7°C. 16 
1^13, 1 8 0 r P mTISfc dJ&»L£. #6*Ut«SBK 1 
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£±15tgift3 LcDAoTt 5 r.X y?-\z3 

0ml ffilU 2 5X:. ilMfil. 5L/JK 68*0. 
300r P mT«tL^»L^„ -cCDf^ -fVTof/U 

j^taanu §<^i8ii$igta*£ii^-rc:. *#;>*ut 

lMNaCU lmMX^l/y^T-SyHPe- 2N 
a s 10mM2-^;^7°hX^y-;|/^tf2 0mM 
Tris-HCl ( P H7. 4 ; JilT. *5AA* 7 7r 
) - (pH7. 4. 0. lMNaC 1 ) fc^-f) 1 50m 
1TS85U StlfcKItttt: J; *) . Sft£lR&U ite 

[0066] Wtitt*fc*HtU itMttaM 1 5 5 

m i *Effl«aaaj^i9 1 , 4 -#7? h-^ss 

»S*?£tt<i 1 . 4 U/m 1TI.D. JtvSttl±8 OraU 
x^W5>5rO. 7%£&&±T!mL1t#l>>&« 

ph^pssl^. ma®. zt>iz3o%mmftt:mii 

' >t . ± t fc^£jM^8ST'JK 0 . ±» 1 6 0 m 1 
CIClfc. fifiRTytx^^SrTS. 5g (70 

%ma) 4-cTmL%&t>&«£.mz_iz. mm. s 

#>fc. &£il£ifcI££#5A>K.y:?r- (pH8. 0) 
T'^ft? U 3 0m 1 fcLfc. .Ift.£3§Sf ( *r«t«i# 7 
M>7t-(pH8. 0) ) fciD. K8Lfc. W 
*7M'?7t-(pH8. 0) T^FffifcUfcDEAE 
-Sepharose CL6B (TVy-vA^r;^ 

m^-vyy-l 5 0m 1 T^^. IrIA-/ 
7r-250mltjJ;^7AA' 7 7r-(pH8. 

0. 0. lMNaCl ) 250ml5;fflU)t!Jz7^7 
^'xyh(Cj;')?§ai5-fr2.^ttJ:'3. MBP-/31, 

T»SL7t„ #^,n^«i!!»*?ftJivgtt6. 2 U/m 

1, JtiS143. 2U/mg-SaST'&^. 
[0067]##^17 i£ft,8 1, 

00nM PA-fbtUr/H (G 1 cNAc/3 l-»2Ma 
nal-*3 (Gl cNAc/31^2Man« 1^-6) M 
anyJH4GlcNAc^l- 4GlcNAc-P 
A) „ 200/iMUDP— Ga 1 s lOmM^jtvy^f 
a-y^YT)Vy^yO. 2 6mg/m 1 5r^tf2 
5mMHEPES^ifSt ( P H7. 5) 100^1«f. 

f*. ±JSM2:HPLC{cJ:0^ML/i. 5<0 
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tz. 

[0068] 9mM8 PI. A-a^9v-xwm 

mmm 5 6 -r s / Mty ^ ^ - ^ h ^ 
;pts y^-ty r u—x 5 o # 1 5 1 o , ztuz^ 

m 1 6 T#£»§?BM 5 0 u I H kVi) y AA. y 7 r 
-(pH8. 0) 2 0 0/z 1 £tat. 4X:XW&Mz2 

mmmt o Ltz. mmmzi. ^om^mm. 

AA 7 7t-(pH8. 0) 200 u \X'2m&$-f& 

z t tzx 0 . a^ib/s 1 . 4-*f?<7h -xmzwmz 10 

4 2 0 m U/m 1 -fiJfl|T'J> *} . iSttHHR^J J 2 2 %~C 

[0069] §Si£099 -8 1 . 4-^7^h-X^Bf 
^SS-lk (-5-C02) 

^SSCT 5 TlSJt 6 -T 5 ^- /S V/P h i, 

)VT 5 y^-b 7 r o-xcoftb 0 tcHJfe^ 6 -C#*: 6 

-r^'jn>f^rsy^^y^^6' -rsy-6' 20 

P 1 , 4-ijy? Y-XW&imZWmL1z. Vkbtifz 

mfeimm<r»mi±3 3 0 m u/ m 1 -®flgT#> 0 . *g 

ttHUK$Ji2 3%T*)OJt. 

[0070]«SP!110 0 1, A-fiv 7h-XW& 
^StW 5 TUfc 6 - 7* 5 J 4 IV- 0 V is 

tvTs. yjs£~fe 7 r o-xcoft*> 0 tzmmm 1 xnti 3 

-^/I/^7"h7 , ofjf>f^6" -T$y-6" — r** 30 
\ )ft JjUtmgJfcM 8 1 N»C LTBSft >3 1 , 4 - #7 
ffli4 7 0mU/m 1 -fitflg-C'&O. *SttlHllK*«±2 1 
[OO71]3SS0H|1 1 /3 1, 4-ij7? 

1 6Tt%fzmwmmwi5 o M 1 hxi/av^v 

7t-(pH8. 0) 200m l^Oftb0t##^16 
^fciaUHAffltt 2 5 0 l £ JH(, £|ftttSOIfl 1 40 

o t rat ltei^/s i , 4 -#7? h-xsmmm 

*MK Liz, ftt>tifzmz.imm<7)i£&\i4 OOmU/ 
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m i -mmx'fo*). -m®w.mii2o%x'$>-?tz. 

[0 07 2] Jtf£0«l 75n-^l/yy (NEBtt 
1 , 4 -#7? h-Xfe^BW&OlGgft 
**fe0l)7T-1#7t3-y^ThTnf>r-f/l^6" -75 

y-6 n — r^v-iS-v^hMj^r^rsi^s^ 
xffimmzmmLfz. u>u s£ft»«i:LT^ 

ttJii2ft^>^*^^. vSttJi^TIsUKffli: LTHUR5 

tixm. Tio-xuisytzitmmmi&Lx^fr 

->tz. 

[0 07 3 3HSfe0ll 2 3-*)Vi)7V7n\Z*4)V 
6" -T5y-6" -f^t^-/9-ViPhhUar^ 
r5yfe^-fe7rD-XSrffiv^c:MBP-/9 1, 

»fe^7T-#^3-^;l/*7"hTDtr^;l^6" T5 
7-6" -"rttis- &~-?>vv V 'J^^rsygi^ 

-b7rD-Xlml^^^A{C3(E*L. ##^16T-# 
JtS^BJiajftaiJSO. 5ml 5rJi?ffL, il^gaW5-9J# 
dft*7AA 7 7r- (pH7. 4, 0. 1 
MNaC 1 ) 5ml-C*?A*%»U:. 10 
mM7;H — A^tf*5AA*.y7T- (pH7. 4, 

0 . 1 MN aC 1 ) 3 m 1 Tli^Se©5:JgtB$^. 0 

1. 4~#79y~xm®wm&®mft*imtz. m 
tifzimmcoitifcmi 1 . 1 u/ m g -geHT-s> o , 

[0074] ifflffl2 rSu-XJ/^XNEBtt 
S) *fflV^7tMBP->9 1, 4-^7^h-X^K« 

Sj5fe^j7T-#^3-y^ThTDtfjr^^6" -rs 

-byrn-XfOftbOfcTSn-xi^'y (NEBft 
S) ^fflv^T, *Sfe0!ll2t|g|aitLTi|^gaM^i!8 

[0075] 

\z-?)v h*v iwimfozvi-sz -*ttz~?>v h -xts^m 
Qmt<m&m&mt ix%Mz-£tzmmzwmj:<. 



it»ii*usw3«iE*9*ai6TB i # i mmi®mtmu()&m5Tmm>z. 



(14) 



1^2 00 3-26 7 2 



«mKrMtl»£W7Ta 1 & 1 # 
311 

^-^A. ^^n-b 1824 



F?-A(##) 4B033 NA25 NA45 NB04 NB13 NB34 

NB36 NB44 NC04 NC13 ND03 
ND20 

4C057 BB03 BB04 CC03 CC04 DD03 
HH02 

4H045 AA10 BA41 BA60 BA62 DA89 
EA60 EA65 FA74 FA82 GA26 

4J100 AB02P AB07P AG02P AG04P 
AJ02P AL03P AL08P AM15P 
BA02H BA03H BA03P BA28H 
BA33P BA34H BA51H BC53H 
CA01 CA04 CA31 HA19 HA33 
HA55 HA61 JA50 



